Objective: To describe the food consumption patterns of Italian elderly subjects and the factors associated with different dietary habits. Design: Cross-sectional study. Setting: Population-based study. Subjects: A total of 847 men and 1465 women aged 65 y or older, living in rural areas in the province of Pavia (Northern Italy) and near Cosenza (Southern Italy) in 1992-1993. Interventions: The dietary information was collected by means of a quantitative food-frequency questionnaire, with cluster analysis being used to segregate the subjects on the basis of similarities in their food consumption. A generalised logistic regression model including residence, age, living status, education, physical activity and degree of disability was fitted to assess the factors associated with different food consumption habits. Results: Six dietary clusters were selected for men and seven for women. The largest cluster for both genders was 'small eaters' (46% of men and 51% of women); 'big eaters', 'light diet' and 'alcohol' clusters were also identified for both genders. The men were also grouped into 'balanced diet' and 'cheese' clusters, and the women into 'sweet', 'greens' and 'butter' clusters. Conclusions: In addition to the influence of the area of residence F residents in Northern Italy consume greater amounts of animal fats, sugar and alcoholic beverages, and those living in Southern Italy have a greater intake of fruit, vegetables, fish and olive oil F all of the other studied variables predicted the probabilities of falling into a specific dietary cluster.
Introduction
The elderly represent the fastest growing age group in the population of most industrialised countries. In Italy, the ratio between inhabitants aged 65 y or more and those aged less than 15 y increased from 38.9% in 1961 38.9% in to 122.0% in 1999 38.9% in (ISTAT, 2000 .
It is known that the elderly are at risk for nutritional disorders and malnutrition, including undernutrition, and nutrient deficiencies and imbalances. A number of agerelated physical, clinical, economic and social factors can compromise nutritional status; furthermore, changes in the body composition of elderly people and sedentary lifestyles reduce energy requirements and daily energy intakes.
The increasing interest in analysing dietary patterns in nutritional epidemiology is related to an awareness of the inadequacy of traditional analyses based on examining the role of single nutrients or food in disease risk. The highly intercorrelated nature of the consumption of dietary com-ponents makes it difficult to evaluate specific unconfounded effects through observational studies (Jacques & Tucker, 2001) .
Dietary patterns have been examined using data reduction techniques, such as factor analysis (Slattery et al, 1998; Hu et al, 1999) and cluster analysis (Akin et al, 1986; SENECA investigators, 1996) . Factor analysis reduces the number of variables by identifying independent vectors that are combinations of the original correlated variables; cluster analysis creates groups or clusters of subjects with similar profiles and, as it allows individuals to be classified into separate and different groups, is very useful for descriptive purposes.
The examination of specific patterns of food consumption in the elderly is important because it can identify subgroups at risk for malnutrition or disease, and because the dietary patterns as a whole seem to be more important than their specific components in terms of survival (Huijbregts et al, 1997) . It can also provide a guide for the development of nutrition educational programmes. The need for such programmes is justified by the evidence provided by some studies of Italian (adult and children) population samples showing that subjects in many Northern and Central regions have a diet of the Continental type (high in proteins and fats and low in carbohydrates), and that those of Southern regions are progressively abandoning their traditional healthy eating patterns (Mediterranean diet) (Lupo, 1997) .
We studied the diet of two elderly rural populations (one in Northern Italy and the other in Southern Italy) and, taking advantage of the recognised collinearity of dietary data, applied cluster analysis in order to identify dietary patterns and segregate subjects on the basis of similarities in their usual food consumption. We here describe the eating habits of elderly Italians and evaluate the influence of selected variables, such as gender, residence, age, living status, education, physical activity and degree of dependency, on the choice of specific dietary patterns.
The description of the nutritional characteristics (energy, macronutrient, mineral and vitamin intakes) associated with the eating pattern clusters is reported in a companion paper (Correa Leite et al: Dietary and nutritional patterns in an elderly rural population in Northern and Southern Italy: (II) Nutritional profiles associated with food behaviours).
Methods
This study formed part of a population-based prevalence study of senile dementia carried out between April 1992 and November 1993 in four rural towns near Pavia in Northern Italy with about 5000 residents each (Belgioioso, Casorate Primo, Cava Manara, S Martino Siccomario), and three rural towns near Cosenza in Southern Italy (Rende: population 34 900; Pedace: population 2100; Rose: population 4200) (Cristina et al, 2001) . The study population included all of the individuals aged 70 y or more, and a random sample of approximately 40% of the subjects aged 65-69 y.
The study included a door-to-door interview conducted by specifically trained nonmedical staff, and further neuropsychological examinations in the case of individuals identified as being at risk for cognitive deficit during the screening. A letter signed by the Mayor of the town of residence and the project director was sent to every subject to describe the objectives of the study and invite them to participate. All of the subjects were later contacted by phone or at home in order to schedule an appointment for the administration of the screening interview. The interview included a neuropsychological test for dementia, a family and medical history, a questionnaire concerning demographic, lifestyle and socioeconomic characteristics, the Clifton Assessment Procedures for the Elderly (CAPE) (Pattie, 1981) , the Hamilton Rating Scale for primary depressive illness (Hamilton, 1967) and a dietary (food-frequency) questionnaire.
The food-frequency questionnaire was based on 180 items selected on the basis of the results of focus group studies carried out separately in Northern and Southern provincial areas. The questionnaire was quantitative (a modification of Willett's questionnaire for the Nurses' Health Study) (Willett, 1998) , with the quantities of food being assessed by means of photographs of food portions.
The CAPE dependency level scores were grouped into four categories: no disability (0-4), mild (5-10), moderate (11-16) and severe disability (Z17). The physical activity index was built by combining information concerning the frequency and duration of walking, riding a bicycle and other activities, such as exercise, gardening and housework.
The original food items were grouped into 23 categories in order to define a workable number of food groups. The food category data were standardised, and the FASTCLUS SAS procedure (SAS Institute Inc., 1989) used to make a cluster analysis. A generalised logistic regression model was fitted using the CATMOD SAS procedure, and included the cluster in which an individual fell as the dependent variable, and the province of residence (Pavia or Cosenza), age, living status, education, physical activity and degree of dependency as explanatory variables. Two separate analyses were made for men and women.
Results
By the end of the screening phase, we had ascertained the dietary habits of 1465 women and 847 men. The subjects resident near Cosenza (374 women and 287 men) accounted for 89% of the studied sample whereas, for those resident near Pavia (1091 women and 560 men), dietary information was obtained from 99% of the participating subjects. Table 1 shows the sociodemographics and lifestyle characteristics of the study sample. The proportion of subjects living alone was 32.6% for women and 12.2% for men, a condition that was closely related to widowhood (data not shown). Living alone was more frequent in the North and none of the Southern subjects lived in a nursing home. Men had a higher educational level, but the elderly of both genders living in the North were more educated. The Northern residents were more physically active and more autonomous than those living in the South.
We started with a preliminary analysis examining a large number of clusters. Use of the diagnostic plot 'distance between each cluster mean and the nearest other cluster mean' by 'number of observations in the cluster' allowed us to check for the presence of outliers and suggested the optimal number of clusters and the good seeds for the main analysis. We finally decided that using six clusters for men and seven for women was the most appropriate way of representing the data (Tables 2 and 3 ). These clusters were based on similarities in the habits of consuming the 23 food categories. Extreme outliers (six men and four women) were excluded from the analysis.
A comparison of the last columns of Tables 2 and 3 showed that elderly men were generally greater eaters than elderly women, although the overall consumption of milk and yogurt, and fats (butter and vegetable oils) was higher among women. Men consumed much greater quantities of alcohol and women reported a higher intake of nonalcoholic beverages. The consumption of sweets and sugar was also relatively higher among women.
For both genders, cluster 1 ('small eaters') included the subjects who ate relatively small amounts of virtually all of the food groups (46% of men and 51% of women), and cluster 4 ('big eaters') those who consumed a large amount of all of the food groups (9% of men and 6% of women).
The men in cluster 2 ('balanced diet') had a low intake of animal fats, oil and alcoholic beverages, a moderate intake of cheese, eggs, meats, rice and pasta, and a higher than average consumption of fruit, vegetables and legumes (Table 2) , whereas those in cluster 3 ('light diet') had a higher intake of sauces and seasonings, vegetable oils, pasta, fish and low-fat meats, and a below-average intake of dairy products and other kinds of meat. Cluster 5 ('alcohol') included the people who consumed higher amounts of alcoholic beverages, animal fats (butter, lard), eggs/organ meats and pasta; they also ate small amounts of fruit, vegetables and dairy products. Cluster 6 ('cheese') grouped the people with a very high consumption of cheese, as well as a moderately high consumption of meats, fish, fruit, vegetables, legumes, enriched types of pasta and vegetable oils. Except for the 'small eaters' and 'big eaters', the women had more diversified dietary patterns than the men (Table 3) . Cluster 2 ('coffee-alcohol') included the women who consumed an above-average quantity of coffee and alcoholic beverages, as well as moderately higher amounts of milk, meats, vegetables and legumes. Cluster 3 ('light diet') grouped the women who had an above-average consumption of low-fat cheese and olive oil, a moderately higher consumption of meat, vegetables, legumes, and a lower intake of animal fats, beverages (nonalcoholic), coffee and alcoholic beverages. Cluster 5 ('sweet') was characterised by the consumption of very large amount of sweets, biscuits and sugar, and a moderately higher intake of milk and/or yoghurt, pasta, rice, bread, beverages, coffee and alcoholic beverages; the consumption of all of the other food groups was below average. Cluster 6 ('greens') grouped the women who had a very high consumption of fruit, vegetables and legumes, and a large intake of olive oil, low-fat cheese and meats (especially low-fat meats). Cluster 7 ('butter') consisted of the women who consumed a very high quantity of animal fats (butter, lard), moderately large amounts of egg-made pasta, beverages, and meats, but not of fish, pasta, rice, bread and alcoholic beverages.
After identifying the dietary pattern clusters, we looked at the distribution of the individuals making up each cluster in terms of their sociodemographic and lifestyle characteristics, and the probability of them falling into different clusters on the basis of these characteristics. Among the women, 'small eaters' accounted for 57.7% of those living in the North and 31.1% of those living in the South; among the men, the corresponding figures were 51.3 and 34.7%. Living alone was related to this choice, particularly among the men: in the North, 59.0% of the elderly men living alone were 'small eaters' group; in the South, this proportion was 25.0%. Of the people living in nursing homes, 77.8% of the men and 69.8% of the women were 'small eaters' (data not shown).
The mutually adjusted probabilities of adopting a food consumption pattern are graphically shown in Figure 1 (men) and Figure 2 (women). These probabilities were estimated using the generalised logistic regression model, which was fitted separately for men and women, and included the cluster group (dependent variable) and the province of residence, age, education, physical activity and the degree of dependency as explanatory variables.
For both genders and all selected category groups, the highest estimated probability was to fall into the 'small eaters' cluster, except for women resident in the province of Cosenza (who had the highest adjusted probability of adopting a 'light diet' F Figure 2a) and women who practised more physical activity (who were more likely to follow the 'coffee-alcohol' dietary pattern F Figure 2e ). The probability of following a poor diet was higher among both men and women living in the North (Figures 1a and 2a) , those of increasing age (Figures 1b and 2b) , those living alone or in nursing homes (Figures 1c and 2c) , those with a lower educational level (Figures 1d and 2d) and a low level of physical activity (Figures 1e and 2e) , and those with a greater degree of disability (Figures 1f and 2f) . On the contrary, the likelihood of being a 'big eater' was greater in the South (Figures 1a and 2a) and among those not living alone (Figures 1c and 2c) , and associated with a younger age (Figures 1b and 2b) , a higher educational level (Figures 1d  and 2d) , a somewhat higher level of physical activity ( Figures  1e and 2e) , and a low level of dependency (Figures 1f and 2f) .
Among the men, dietary pattern 2 ('balanced diet') was relatively more probable for the more educated (Figure 1d ), less sedentary (Figure 1e ) and more independent (Figure 1f) . A 'light diet' (cluster 3) was associated with living in the South (Figure 1a) , being younger (Figure 1b) , not living alone ( Figure 1c ) and having an above-average level of physical activity (Figure 1e ). The probability of falling into cluster 5 ('alcohol') was markedly influenced by the place of residence (practically it was likely only for men living in the North F Figure 1a ), a younger age (Figure 1b) , the loneliness ( Figure 1c ) and a high level of physical activity ( Figure 1e) ; the probability of belonging to cluster 6 ('cheese') was mainly associated with living in the South (Figure 1a) . Among the women, those falling into cluster 2 ('coffee-alcohol') were more likely to be Northern (Figure 2a) , younger (Figure 2b ), less sedentary ( Figure 2e ) and more independent (Figure 2f ). Dietary patterns 3 ('light diet') and 6 ('greens') were followed more by women living in the South (Figure 2a) and not alone ( Figure 2c ); these clusters also had the common characteristic of a higher intake of olive oil, and the 'light diet' was associated with a low level of physical activity (Figure 2e ). The women in group 5 ('sweet') were more frequently resident in the North (Figure 2a ) and relatively older (Figure 2b ), and had a higher educational level (Figure 2d ) and a greater degree of disability (Figure 2f ). The women in the small cluster 7 ('butter') were mainly resident in the North (Figure 2a ) and more physically active (Figure 2e ). Dietary and nutritional patterns in elderly ML Corrêa Leite et al
Discussion
The results of this study show the dietary patterns of an elderly rural population of Italians resident in two distinct geographical regions, and the factors empirically associated with the adoption of different habits of food consumption.
We used the cluster analysis approach because it is very useful for summary and descriptive purposes, although its results depend on subjective and local analytical decisions that make it difficult to transfer to other populations. A number of studies have examined dietary patterns by estimating usual daily intake from food-frequency questionnaires (Randall et al, 1992; Wirfalt & Jeffery, 1997; Hu et al, 2000; Greenwood et al, 2000; Schulze et al, 2001) . Assessments have been made of the validity of the dietary pattern approach defined by factor analysis (Hu et al, 1999) and cluster analysis (Millen et al, 2001 ) of dietary data collected using a food-frequency questionnaire. The general results of these studies suggest that insights into distinct dietary behaviours within a population can provide elements for developing intervention strategies aimed at preventing and managing chronic health conditions, including obesity, colon cancer and cardiovascular disease.
The food intake of elderly people has been studied in Europe (SENECA investigators, 1996) and America (Akin et al, 1986) , and the overall mean food group intakes in our population (the last column of Tables 2 and 3) are comparable with those found in other studies of the elderly in Southern Europe. In particular, the overall intake of fish, fruit and vegetables is equivalent to that reported in Portugal and Spain, and the consumption of animal products (milk, eggs and meats) is similar to that reported in France. On the contrary, comparison with the overall food group intakes reported among elderly Americans reveals two noticeable differences: a higher intake of high-fat meats and other animal fats in the United States, and a higher consumption of fruit and vegetables (and also alcoholic beverages) in Italy.
The above-mentioned studies also used cluster analysis to identify food intake patterns: one of the common findings was that the main clusters (those with the largest numbers of individuals) consisted of small eaters with a marginal nutrient intake. We also found that our largest clusters (46% of men and 51% of women) grouped individuals whose global food intake was smaller: these clusters prevalently include Northern subjects, who are older, live alone or in nursing homes, are less educated, physically inactive and have a greater degree of disability. These individuals are at risk of malnutrition and specific nutrient deficiencies because it may be difficult to achieve dietary quality when overall food intake is low. The identification of people at risk for undernutrition requires an understanding of their social, cultural and economic environment. The factors that may affect eating behaviours and nutritional status in the elderly include isolation, bereavement, depression and acute illness. Furthermore, for those living in institutions, a lack of assistance can lead to a poor food intake (Gariballa & Sinclair, 1998) . The social and cultural contexts of Northern and Southern Italy are different, with the inclusion of the elderly inside their childrens' families being more common in the South.
Our results show that there is a difference between Northern and Southern Italy in terms of dietary patterns, as well as in terms of demographic and socioeconomic characteristics. Even when the consumption of fruits and vegetables is adequate, elderly Northern residents consume larger amounts of animal fats (particularly butter), free sugarrich foods (women) and alcoholic beverages. Other studies have found a high consumption of butter (Vineis et al, 1992) and alcohol (Laurenzi et al, 1989; Huijbregts et al, 1998) in Northern Italy. In our population, the elderly living in the South followed a more typical Mediterranean diet whose health-promoting qualities are widely recognised (Kushi et al, 1995a, b; Ferro-Luzzi & Branca, 1995; Tavani & La Vecchia, 1995) . Their dietary habits are based on a greater intake of fruit, vegetables, fish and olive oil, but also (for some groups of individuals) a high consumption of animal foods including cheese and meats. This diverse picture is consistent with that reported by Lupo (1997) , who discussed the results of a number of studies showing differences in Italian dietary habits and described evidence of a temporal change towards less healthy dietary profiles in the Southern regions.
The complex pattern of Italian regional dietary habits has a parallel in the North-South gradient of the incidence of major chronic diseases. In 1994, the age-standardised cancer death rates (per 1000 person-years) were 3.04 for Northern vs 2.34 for Southern men, and 1.98 vs 1.62 for Northern and Southern women. Since 1970, cancer mortality rates have increased among subjects aged 65 y or more for both genders and in all areas, but they have increased more rapidly in the South than in the North. The highest rates of mortality owing to cardiovascular diseases were among Northern men in 1970, but regional differences were much less in 1994, when it was found that female cardiovascular mortality rates were higher in the South, particularly among the elderly (Italian Ministry of Health/WHO, 1999). Our data indicate that the elderly living in the South are more sedentary and more likely to fall into the 'big eater' cluster. There are also marked differences in the territorial distribution of obesity and overweight in Italy: the 1999 age-standardised prevalence rates of obesity and overweight in the South were, respectively, 11.4 and 37.3%, whereas the corresponding rates in North-west Italy were 7.5 and 30% (ISTAT, 2001) .
In addition to geographical location, age, education, physical activity and the degree of dependency significantly affect the probability of adopting a specific dietary profile, even after mutual adjustments. Education seems to be related to both the quantity and quality of foods: less educated individuals are more frequently "small eaters", whereas the men in the 'balanced diet' cluster are relatively more educated, as are the women who consume greater quantities of sweets, biscuits and sugar, although they are also older and have a poor degree of autonomy. It is likely that education reflects both the economic and cultural levels of the studied individuals. Furthermore, the more educated men in the 'balanced diet' cluster are also more physically active and more autonomous, thus suggesting a generally more favourable context. Physical activity and the degree of dependency inversely influence the probability of falling into a specific dietary cluster: for both men and women, the probability of being a 'small eater' or 'big eater' is markedly affected by the degree of dependency, thus suggesting that the absolute quantities of food eaten by such elderly subjects is directly related to their autonomy. Although the men in the 'alcohol' cluster are also relatively more lonely, men and women with a higher intake of alcoholic beverages are more physically active, independent and younger, all of which are characteristics that fit well with greater alcohol consumption.
Our findings show that food patterns among the elderly are influenced by many factors. They also suggest that the needed educational interventions should not only promote specific healthy eating habits, but also more general healthy behaviours that could positively influence the choice of the dietary model, particularly moderate physical activity.
